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ABSTRACT
Thin endometrium is frequently encountered during the treatment
of female infertility. It is associated with lower implantation and
pregnancy rates. Adequate growth is an integral step in endometrial receptivity and embryo implantation. Several modalities
have been studied and include extended estrogen, pentoxifylline, tocopherol, low-dose aspirin, acupuncture, neuromuscular
stimulation, L-arginine, vaginal sildenafil, granulocyte colonystimulating factor (G-CSF), and stem cell therapy. Studies show
that vaginal sildenafil appears to be the first-line therapy option,
G-CSF appears to be a potential second option, while stem cell
therapy appears a new promising treatment modality.
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INTRODUCTION
Uterine causes of infertility contribute to about 5 to 10%
of cases. A fairly normal uterine cavity and endometrial
lining are necessary in order to conceive and maintain
normal pregnancy. Gonen and Casper1 and Elnashar
et al2 reported that thin endometrium less than 7 mm
is considered as an important sign determining the
implantation potential and it has a significant correlation
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with the duration of follicular stimulation and also
with age.
Thin endometrium results due to
• Permanent damage to basal endometrium
• Resistance of endometrium surface receptors to
estrogen
• Decreased blood flow to the endometrium
• Overexposure to testosterone
The endometrium is the special epithelial lining of the
uterus above the level of internal os. It has two layers: a
superficial functional and a deep basal layer. Miva et al3
found that the growth of the endometrium depends on the
blood flow to the endometrial cavity and the angiogenesis
and the thin endometrium is characterized by high-flow
impedance of uterine radial artery, poor epithelial growth,
and decreased expression of vascular endothelial growth
factor resulting in thin endometrium.

AGENTS USED TO INCREASE THE THICKNESS
OF ENDOMETRIUM
Older Agents
Hormonal Adjustment
Endometrial proliferation is dependent on serum estrogen levels, which results in progressive growth of the
functional endometrium in the proliferative phase. Based
on this, patients with thin endometrium were offered
supplemental exogenous estrogen. Chen et al4 studied
the role of estrogens in the development of endometrium.
They had randomized patients with the endometrial
thickness <8 mm into two groups, and they found that
the group which had received exogenous estrogen had
a better development of endometrium than the group
that did not.
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Pentoxifylline and Tocopherol
Pentoxifylline (PTX) and tocopherol (vitamin E) combination had been found to improve endometrial thickness
in patients with thin endometrium.5 Lédée-Bataille et al6
studied the role of PTX and tocopherol in combination
for the development of endometrium and it was found
that the patients who had received a dose of 400 mg had
a better development of endometrial lining (thickness
was increased by 1.3 ± 1 mm).
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Acharya et al7 also studied the role of the combination and found that there were significant increases in the
thickness of the endometrium at the end of treatment and
also resulted in 40% pregnancy rate.
The mechanism of action of PTX resulting in better
development of endometrium is that it causes vasodilation and also decreases inflammation.

Zinger et al15 found that there is a significant increase
in the endometrium thickness in two infertile patients
with the thin endometrium receiving it. Takasaki et al16
found that vaginal sildenafil significantly increased the
endometrium thickness from 7.1 to 9.4 mm (p < 0.01),
with a 50% pregnancy rate after 12 in vitro fertilization
(IVF) cycles.

Low-dose Aspirin

Granulocyte Colony-stimulating Factor

Studies have shown that patients receiving low-dose
aspirin showed a better development of endometrium.8
There is significant increase in the endometrium thickness in the group receiving it than in the group which
does not.9
The mechanism explaining the role of low-dose
aspirin is that it decreases the pulsatility index of the
uterine artery and thus increases the blood flow to the
endometrium, resulting in a better growth.

Granulocyte colony-stimulating factor is described as
a hematopoietic growth factor that has currently been
shown to have important functions in nonhematopoietic
cells, such as the endometrium.17
Lucena and Moreno-Ortiz18 reported that a patient with
thin endometrium (<5.7 mm) during an in vitro maturation
cycle who was given 300 µg of G-CSF on the day of oocyte
retrieval showed a significant growth in endometrium.
Recently, Barad et al19 tried to increase the use of
G-CSF for increasing the endometrial thickness in all
patients undergoing IVF or frozen embryo transfer,
regardless of endometrial thickness.

Acupuncture
Acupuncture, one of the oldest interventions of traditional
Chinese medicine, has been found to improve many
gynecologic conditions including infertility.10,11
Stener-Victorin et al12 found that electroacupuncture
decreases the uterine artery blood flow resistance and
thus increases the blood flow. Ho et al13 in a randomized
trial had also found that acupuncture results in a signi
ficant reduction in uterine artery impedance, resulting
in increased blood flow and a better growth without a
significant difference in pregnancy rates.

Stem Cell Therapy
Studies have supported the presence of progenitor cells
in the endometrium and these cells proved to have a high
regenerative capacity.20-23
Cervello et al24 demonstrated that endometrial stem
cells are able to generate human endometrium after
transplantation in mice renal capsules.
Taylor25 also demonstrated the role of endometrial
progenitor cells in the development of endometrium.

L-Arginine

Endometrial Scratch

L-arginine is a nitric oxide donor and relaxes vascular
smooth muscles of endometrium as tried by Takasaki et al16
and it has been shown to decrease the resistive index.

A few randomized controlled trials have shown that
endometrial scratching in the luteal phase of one cycle
prior to IVF cycle increases the endometrial thickness and
pregnancy rate. The rationale of using endometrial cratch
is based on the fact that the tissue injury procedures such
as endometrial biopsy induces stem cell differentiation
and increases endometrial receptivity.

Nitroglycerine Patch
It improves the uterine blood flow, but it is associated
with side effects like headache and hypertension.

Recent Agents
Vaginal Sildenafil
It is a potent and selective inhibitor of cyclic guanosine
monophosphate (cGMP)-specific phosphodiesterases that
inhibit the breakdown of cGMP and potentiate the effect
of nitric oxide on the vascular smooth muscle.
Sher and Fisch14 reported that the pulsatility index
decreases after treatment with sildenafil, indicating
increased diastolic blood flow after sildenafil administration.
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Platelet-rich Plasma
It has been shown to be useful in cases of thin endometrium as well as in cases of implantation failure.

CONCLUSION
Receptive endometrium with proper endometrial develop
ment plays an important role in embryo implantation.
Among multiple available treatment options, vaginal
sildenafil during the stimulation cycle appears to be a
reasonable first-line treatment option. Stem cell therapy
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appears to have a great role in the refractory cases;
however, more research regarding safety, effectiveness,
and cost is required.
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